S2
Ligand packing density on Au NPs. The number of bound ligands on a NP of radius r n is 
This value of A L accurately describes a wide range of NP sizes ( Figure S1 ) and is very close to those used in the literature. [62] [63] [64] 68 However, the S3 functional dependence L n = L 1 n 2/3 is so simple that experimental data for nanoclusters and very small NPs (with less than 100 ligands) show some minor deviations (Figure S1 inset). A large number of theoretical and experimental studies have established that the interfacial free energy γ n of nanocrystals is size dependent. Although the Tolman equation 40 its validity has been questioned for very small NPs. 69, 70 Moreover, in addition to the seminal contributions by Tolman, Guggenheim, and Kirkwood and
Buff that predict a positive Tolman length δ , another rigorous derivation 71 predicts negative δ .
With special focus on nanocrystals, studies concluding both the decrease 72 and the increase 45 of interfacial free energy with decreasing size can be found. To the best of our understanding, these apparently contradictory results simply reflect two different conventions. When the surface
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atoms are compared to those in the NP core, a decrease in the NP size reduces their energy difference, 70 and hence δ > 0. However, when the surface atoms are compared to those in bulk metal, a decrease in NP size increases their energy difference 45 and hence δ < 0. In our theoretical model the bulk metal has been chosen as the standard state of the metal atoms.
Consistently, we have evaluated µ n surf = γ n A n from surface free energy calculated with respect to the bulk metal ( Figure S2 ). However, other experimental results on planar substrates have lead to estimate the alkanethiolgold binding energy as 64, 76 1.91 eV or within the range 1.7 -2.1 eV. 44 Moreover, while sulphur sits on three gold atoms when chemisorbed on planar Au(111), it sits on a lower number of gold atoms on NPs (ca. 1.6 for 2.0 nm diameter 63 ) and it must definitively affect the binding energy. these energies should be reduced by a factor of ca. 0.8 to take into account that the bonds are weaker when the head interacts with a lower number of metal atoms due to the NP curvature. In any case, these values reflect that the covalent bond in gold-thiolate is more stable than dative bond in gold-phosphine and amine. 77 
